The precipitation sequence of Al-Cu alloys with ternary elements such as Cd, In and Sn has been investiassisted by these elements has not been made clear so far. One of the proposed explanations is that these elements are absorbed at the interface between the matrix and the alloys is smaller than that in the binary alloys.
In the present work, a differential calorimetry on the quenched Al-Cu-In ternary alloy has been carried out to in Al-Cu alloys. The alloys were made up from 99.99% Al, 99.99% Cu and >99.9% In. The metal was melted in pure aluminium crucibles and cast into a stainless steel mould. The ingot was swaged down by 20% reduction in area in order to disperse the casting structures. Specimens used for the differential calorimetry were 20mm in diameter and 20mm in length. Specimens were homogenized in an electric furnace at measurement was carried out in a vacuum of 10-4mmHg
calorimeter. Figure 1 shows the power difference versus temperature cure of the quenched Al-4.27 wt % Cu-0.09 wt % In ternary alloy. The heat absorption (R1) represents the energy required to redissolve the G. P. zones formed during holding at room temperature prior to the measurement after quenching or during quenching. Thereafter, the first heat evolution (A) took place over a temperature result has been found in the specific curves on Al-Cu-Sn alloys(4)(5). The heat absorption (R2) represents the energy required to dissolve the precipitates formed over phase and the last heat absorption (R3) represents the matrix. The amount of the heat evolution (A+B) is nearly balanced with the amount of the heat absorption (R1+R2+R3). The quantity of the heat evolution (A+B) was estimated to be 4.12cal/g: this value is comwt% Cu alloys by Sykesm. According to Nagasaki et al. (7), it is possible to determine the activation energy for the heat evolution from the above curve under the constant heating rate. Assuming that the process is the firstorder reaction, the rate can be written as follows:
where t is the time, A a constant, E the activation energy for the reaction, k the Boltzmann constant, T the absolute temperature, and X is the fraction transformed in any given time and is equal to q/Q taking Q as the total amount of the heat evolution and q as the amount of the -ln dq/dt+ln(Q-q) is plotted as a function of the reciprocal of the absolute temperatures. Lines ab and cd correspond to the heat evolution A and B respectively. From the slope of lines, the activation energy for the heat evolution A and B was determined to be 1.30eV and 1.74eV respectively. Table 1 summarizes the numerical data derived from the curve of Fig. 1 . The value of 1.30eV obtained for the heat evolution (A) is smaller than the activation energy for the diffusion of copper in aluminium. Diffusion coefficients (DCu) of copper in aluminium with the ternary element having the strong interaction with a vacancy can be described as follows: Table 1 Summary of the numerical data derived from the curve of Fig. 1 where C is a constant, k the Boltzmann constant, T the absolute temperature, ED the activation energy for the diffusion of copper due to the vacancy mechanism in aluminium, 1.51eV (8) and EB is the binding energy 0.28eV(9). The binding energy between a Cu atom and a vacancy is negligibly small, 0.05eV. Therefore, the apparent activation energy for the diffusion of copper due to the vacancy mechanism in the quenched Al-Cu-In alloy should be between 1.23 and 1.27eV. This value is nearly equal to the value of 1.30eV obtained for the heat evolution (A). Howerer, this value is larger than the activation energy for the zone growth in Al-Cu-In alloys, 0.62eV(10). This value of 0.62eV corresponds to the value by which copper atoms are transported as mobile copper/Vacancy clusters. From the above discussion, the heat evolution (A) can be attributed to the by the presence of In atoms. Also, the heat evolution phase which is not related with In atoms although the activation energy for this heat evolution is a little larger than that for the diffusion of copper in aluminium.
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Photos. 1 and 2 show the electron micrographs taken from the thin foils which were given the same heat treatment as the specimens for the differential calorimetry. Photos. 1 and 2 corresponds to the heat evolution (A) at
The size of the precipitates in the heat evolution (A) is smaller than that in the heat evolution (B). Thus, it is 
